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ABSTRACT 

This experiment was designed to see if classroom 
instruction in the concept of water level and hor izontality can _ 
improve students* knowledge of these concepts. The sample consisted 
of a kindergarten and a second grade class from one school and a 
first grade class from another school. Each class was divided into 
throe groups. The first group was given three 20-mmute training 
sessions, the same for each grade. The second group was given a 
similar treatment in which the words -horizontal- and -vertical- were 
used and stressed. The third group was a control. All nine groups 
were given the same test of 16 experimenter-designed, 
diagram-completion items before and after treatments. The p ~ 
showed substantial differences between the nine groups, so treath.^n- 
^fects were first analyzed by a rank order test on group means The 
iata supported the prediction that experimental groups would perform 
better than control groups, but detected no difference betwee 
two versions of the experimental treatment. Three multivariate 
analyses of variance were also performed in an attempt to eli.nu.na e 
the effect of initial group differences. (MM.) 
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STATEMENT OF FOCUS 



The Wisconsin Research and Development Center for Cognitive 
Learning focuses on contributing to a better understanding of 
cognitive learning by children and youth and to the improvement 
of related education practices. The strategy for research and 
development is comprehensive. It includes basic research to 
learning and about the processes of instruction, and the subse 
quent development of research— bused instructional materials, many 
of which are designed for use by teachers and others for use by 
students. These materials are tested and refined in school settings. 
Throughout these operations behavioral scientists, curriculum ex- 
perts, academic scholars i and school people interact, insuring that 
the results of Center activities are based soundly on knowledge of 
subject matter and cognitive learning and that they are applied to 
the improvement of educational practice. 

This Technical Report is from Phase 2 of the Project on Proto- 
typic Instructional Systems in Elementary Mathematics in Program 2. 
General objectives of the Program are to establish rationale and 
strategy for developing instructional systems, to identify sequences 
of concepts and cognitive skills, to develop assessment procedures 
for those concepts and skills, to identify or develop instructional 
materials associated with the concepts and cognitive skills, and to 
generate new knowledge about instructional procedures. Cc tr" -*ting 
to the Program objectives, the Mat' '**<■ ’ » Phase -L, is 

iveloping and testing a televised course in arithmetic for Grades 
1-6 which provides not only a complete program of instruction for 
the pupils but also inservice training for teachers. Phase 2 has a 
long term goal of providing an individually guided instructional program 
in elementary mathemat_\_ 3 . Preliminary activities include identify 
ing instructional objectives, student activities, teacher activities 
materials, and assessment procedures for integration into a total 
mathematics curriculum. The third phase focuses on the development 
of a computer system for managing individually guided instruction in 
mathema -ics and on a later extension of the system’s applicability. 
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ABSTRACT 



The concepts of water level and horizontality are essential to the 
coordinatization of the plane. According to Piaget, the development of 
these concepts is very slow. The concepts are based on structures slowly 
developed from what is given perceptually, and not coming into the be- 
havioral repertoire until about age seven. The purpose of this experi- 
ment was to administer a sequence of training tasks in the classroom to 
intact classes to see if attending to the phenomena of the concept in a 
structured way would bring about significant improvement on a test de- 
signed to reflect knowledge about these concepts. To see if there was 
a difference if the treatments used specific language labels or general- 
ized everyday language was a secondary purpose. 

The design used was a pretest-posttest, nonequivalent control group 
involving three classes of three grade levels, K, first and second- The 
training was given in three 20— minute sessions. 

Three multivariate analyses of variance were performed on the data. 
The analysis was done in a sequence to eliminate initial class effects to 
be able to determine the significance of the treatments. Results showed 
treatment effects to be significant, but there was little differentiation 
between the two tr atments. All grades showed significant gains, but a 



definite grade effect was shown. 



Chapter I 
INTRODUCTION 



In the child's world he has frequent daily experiences of instances 
3f the water level concept: tilted bottles, milk, water, soda, and other 

pourables such as sand are manipulated by the child and those around him. 

His very slow ability to represent the phenomenon of the horizontal! ty 
of the water level is in contrast to its occurence. It is in contrast 
only if we assume that space is something given in the child's environ- 
ment and that it is immediately given perceptually. The purpose of this 
research was to give the child direct experience in attending to the 
phenomenon in a structured way, i.e. structured in the sense that the 
phenomenon is pointed out as that to which he should be attending, and 
to give him a precise language with which to talk about it. The concept 
of water level, a specific application of the concept of horizontally 
was to be emphasized in the treatment sessions where the children were 
to be given training in its representation couched in the language of 

the larger concept of horizontality - 

We are learning that the child's concept of space differs from that 
of the adult who has had time to build a conceptual construct about space. 
Piaget and Inhelderl study the child's conception of space as an intellec- 



1 j # Piaget and B. Xnhelder The. 



Child's Connection of Space (New York, 3967) 
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tual development, i.e. the development of intelligence as it works on 
spatial relationships. Piaget keeps separate the notions of space per- 
ception itself and the evolution of spatial representation, comparing 
and contrasting the two, but clearly keeping them as separate entities. 

The research reported here is not in the complete spirit of the 
Piagetian notion of space perception. He apparently believes that if 
something is given in the child's environment we can automatically assume 
that he is attending to it, the reason the child can't adequately repre- 
sent it is a problem of the slow development of intellectual processes. 

It was felt that we cannot make the assumption that children are attend- 
ing to those things given in their environment and that this is especially 
true for the life-style of children in this country at this time of great 
absorption in the mass media. It is on this point only that there was 
divergence from Piaget's work. The following exposition of spatial 
concepts is purely Piagetian. 

Spatial representations are built up through the organization of 
actions 2 performed on objects in space, at first motor actions and later, 
internalized actions which eventuate in operational systems. .What Pia 
get wants to stress is that the effortless seeing of the adult is really 
the end product of long and arduous developmental construction; and that 



2 ^ Flavell, The Developmental Psychology of Jean Piaget_ (Princeton, 

1963), pps. 82-83. Cognition is at all genetic levels a matter of real 
actions performed by the subject. According to Piaget, actions performed 
by the subject constitute the substance or raw material of all mtellec 
tual and perceptual adaptation. Generally, actions first occur as motor 
activity, which with development become progressively internalized, and ^ 
later evolve into highly organized systems of internal operations. Piaget s 
theory permits him to see adult logical operations as sensory-motor actions 
which have undergone a succession of transformations, rather than as a 
different species of behavior. 
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